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(57)Abstract: 

PROBLEM TO BE SOLVED: To stably form 
an accumulated film on plural substrates of 
large areas, and to stabilize discharging, and 
to quickly and stably form the accumulated 
film whose film thickness is uniform and 
whose quality is high, and to efficiently form a 
semiconductor device. 
SOLUTION: This device is provided with a 
bar-shaped or plate-shaped conductive high 
frequency electrode 1 05 for generating 
plasma with a high frequency power, in a 
reaction vessel whose pressure can be 
reduced. Then, a high frequency power which 
is 30 MHz or higher and 600 MHz or lower is 
impressed to the high frequency electrode 
105 for generating plasma, and an 
accumulated film is formed on a substrate 103 to be coated through plasma 
treatment. In this case, the high frequency electrode 105 is constituted of 
plural high frequency electrodes, and the power is divided and fed from the 
same power source to those electrodes. Also, a high-voltage capacitor 1 13 is 
provided between the dividing points of the high frequency power and each of 
the plural high frequency electrodes. 




LEGAL STATUS 



http://www1 .ipdl jpo.go jp/PAl /res.../wAAAa1 7065DA41 2235953P1 .ht 01 /04/1 0 



^ "Searching PAJ _ 2/2 ^—i> 

• • 

[Date of request for examination] 

[Date of sending the examiner s 

decision of rejection] 

[Kind of final disposal of application 

other than the examiner s decision of 

rejection or application converted 

registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s 

decision of rejection] 

[Date of requesting appeal against 

examiner's decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998.2000 Japanese Patent Office 



http://www1 .ipdl jpo.go jp/PA1 /res.../wAAAa1 7065DA41 2235953P1 .ht 01 /04/1 0 



cmB^mmfff (jp) 



02) i2t 1^ 4# ^ ^ « (A) 



#182000-235953 
(P2000 - 235953A) 
(43)4^11 B ^J*12^ 8 ^29 B (20(K). 8. 29) 



(51) Intel.' 
HOIL 
C2 3C 

GO 3G 
HO 5H 



21/205 
16/448 
16/505 
5/08 
1/46 



360 



F I 

HOIL 21/205 
C 2 3 C 16/44 
16/50 

G 0 3 G 5/08 3 6 0 

H0 5H 1/46 M 

m^m^ mjRm<ofk9 ol (^ioh) 



2H0 6 8 
C 4K0 3 0 
B 5F04 5 





1-36277 


(71)tHSA 


000001007 










(22)imB 


JPJSI 1^ 2 15 B (1999. 2. 15) 




«Sa»:*:HKm^ 3 T B30S 2 ^ 






<72)«W# 










«3S«»;*:BaBm^3TB30«2^ 














(72)56lfl« 
























(74) A 


100105289 



















(54) mm(o^m -^^x^mmzi^Hiimm^at&m. 



(57) l^ifS)] 

^JSSffiJj: 3 0 MH z £Jl± 6 0 0 MH z glTcOiS^ 




(2) 



2000-235953 



1 

3 0MHzKi±6 0 0MHz£iT<OiS5^jSS;^S:Rl*Rb 

[If 5 J mm^mmm:t3<omi^mt^. 3 o ~ e o o 

MH z 0®ffllcfc-5 r t Sr#mi:-rsm*:S 1 ~4 OV> 



ft 1 ~ 3 ©v^m** 1 ^Kmm<omm.m^f&^m.. 

[0 0 0 1 1 



x-^sjia^at-ii-t-s. 
[00021 

10 ¥'3lf*:^-cffiffl$^^r^^•57'7X^^!ia 

:^7X^CVDfe^ffiv^fcS^^bM. ^^bl^O^x^ 
/w:7 r y => v^o^l^^^^M^cD^M, ■;/ y v 

J; sm«B*PiS^«^, X-^(Di|#®Srfi&ll bfc 

#f=f$iv-CV^5. #^cigSSE«;^JS^^v^fc7'7XN'7'cI 
[0 0 0 31 t^JtS. 7'7X-rCVD^<D::^7X^ra-fe 

5 6MHz«s-^W-efc5, iisii^j^^i--is:e«jt;ifflv^ 

[0 0 0 41 13 814, fie5l5<0:7*7X-v^i^ffiifiS^Ka;ffi 

2feo^^i^^ift«ffiSr;« v^fc7'^ x^ c V r>m<o-m-Q^ 
vf£i^hw^-r^o 0 otcjft^ttoias^jsB 

1 4 Sr:JM.Tii5fflJ8tmffi 1 0 2*SB3e^fttT 
30 V>S. W^S[affil0 2l4, MmWmi:.W^\z.m^i^^fc 

7'9X-eSr^^$-*-5. r^X-rdS^^^-rS t , 
tc^m«:t?fcS:7'7XN't, T'^X-x'irn^mffi-^SlS;^ 

:lSilt<z)ra®^^ffiW^^:^^-=:^7'>'1^^: bT«b< i^— ;^ 

;JS«ffiM{c5&^LT7'7X-x'5S^Mt < :^l^■- 
^>';^«W^•5»^*5^v^ iS^JSmffil 0 2<DlHl9JC 
»> 0 2<Dfi!|gi5i:Sit£;^«Sl 0 Oi:<ora-e 

JScSdS^^feUJiv^ J: 5 fcT— ^ v— K 1 0 1 ;6Sia«$ 
tvrv>.5o iisja^wsi 0 2 (ctts-a-m^ 1 o 4 tiis^ 
40 i6m;^«*&i»^^bTii5Jl«BJ!i i o 5 /Js^igg$^^Tv^ 
So 0 2 t W{;liS$^^fcS^^*/^y— 1 

1 2<0*rrR]»ffiffl!Kc«7'7X-x'CVDSrfi^5fcJ«>«)¥« 
^CDtoKMS^*:! 0 3«Si3B$4Xx ^^^aSSi*:! 0 3 

i--5taS(-i%fcti'So ^^oiges-ffifflbfe^-g-orr^X 
^CVD«WT<Oj: 5(-^f*?*x5<, 1 0 0 S: 

1 0 7 ± o -CSJtS:*^^ SrSlS^Sif^t-® A 

Bf^<oEE^izmm-r^o mmm.mM losx*) mm 

50 jKm;/3ilri«i^Si«fii 10 2 icm^i^x mmi^^M 10 2 



3 

13. 5 6MHz(DrSj^&m;^^^fflV^5C0:6S-^W 
-Cfe-5;?>^ ;Kmi^K^^5 13. 5 6MHz<D#^. Sfc® 

r 5 bfcRgS(C®^-C. jlSE|gcdS2 5-l 5 0MH 

[0 0 0 5] i::i'5>-C. ffi^. 2pf75p^^co>^^X-^C 
VD^S^fflV^13. 5 6 MH 2 W_h(Dig^iSS3!lSr>ffl 
V^fc::/^X^C VDfec^^^ (Plasma Chem 
istry and Plasma Process! 
ng. Vol 7, No 3, (1 9 8 7) p 2 6 7- 
2 7 3) :^^hY>. Wcmmmm^^^(01 3. SGMHz 
J: t)i^<"r'5*-C. o*l3(;i. 2 5MH z - 1 

5 OMHz<DteH"ea^bS'^-Ca-S i m<omm^n 
7 OMH z (D^S[|^S^fflV^fc»^. ]K*Sffli^:^5. 

2. 1 nm/s i:^t>::^#<^j:>). r.i^^^. J:|E01 

3. 5 6MHz<^i^^iKS;^S:fflV^^c:/^X-^CVDffi 

a - S i yt^O K^-r ^^:7^&tJ^#« 

[0 0 0 61 ±mm^m}^^mko:>mt^^mm'r^(OK 

iSLfcy^^X-x'CVDagmcD^^J-Cfc^;^^, «I^COR^^^ 
Sf*:±{;:«5M^^^?g^-r ^<^{-aS b^-:^^ X-e C VD^ 
fi<D— #1183 6 0-1 8 6 8 4 9^^m (KT. 

r:3cgit2j ^v^5o ) {-IB«^^^^-cv^5o :s:Sfc2{c(*. 

^:i>^^x-^cvDS«xr^^iJ»^iS^^^/i-=^- (iiS^iS 
«;^) 2g:S'fflv^fc:/^X'^cvD^fi;^)5p|^^i^TV^ 
-5o ^Ci)t20^S^^!£«;^^!I^fflV^fcRFX^X'^CVD 
^fiS:lftM'r'5o ^^^X-^CVD^fifi. :Stgfc2JcfE« 
S ttr V ^ ;5 R F r ^ X-e C V D|£W;iS<5V >^ ^ X-^ 
CVD^fiT^fo^o KiS^^^P^J-f^x 6^@^oS^^:^/V>5^ 




2000-235953 



4 

^^^^^-^-^^ ':fRXJ^^^Wcm^<-( X$r^ bTi^ 
10 0. iRJ|sF;<fy^;65X^X-r(ci:<?^^. fiii^^HRIS^S 
[0 0 0 7] 

<Dxmi\^mm<Dm7^^mms'(^<om^^2 5-15 

OMH z cDi«^}S«;^t- J:S^Kf^^@^^«^^t><^-C 

l/3-l/5^c®T-r^^v^5^®^^s>^o ip-^. sfe 
[0 0 0 81 ^rr% .tiaufcts^cot^oDic 

[0 0 0 91 

50 (OiS^Si«1S^*b. «t(fEWmmffit-3 OMHzUi-h 



(4) 



2000-235953 



6 0 oMHz&<T(omm^n:f]^mvi^x-:fy^^^± 
i^jgfife^ai*. mmmm&mti<Dm^m^. so-eo 

j^K^JctSita— ^tSiOo-zHc 
[0 0 10] 

Sr3 0MHz£JUilCi-St. •^^iSi^J^^S- 0 J- < V^iS 
liWaa^fc 1 3. 56MHz<D»^(c 

OMH z &.±iz-ri> t . Mm^mm-off>nmT!>i-ssmK:^£ 



[0 0 1 11 JJctC2^5l|g#P>tt. iSS^i6m;^©J^iS^^Sr 
3 OMH z «±t:i-t-S t<Hffi«)t-KS*5»b-r5i^H?r 

W tcS^aem/J StPPSP-T S :i t J: o r X-v Sr^^fig 

c V D <ommshmKmsm^s.\t^. 

[00 1 21 Jij$bfc3ig^fcj3v>-cj*, m^^mm<r)9ci 

i •) 3 OMH z e^JlO?^^^[^^;l:}3v^T)^®. 

40 9X-v«*iO{£T«r§l#e:i L-•C^I^aEW^-]^K;S5^l:U 
mB^'^R\t-to 4 0 OMH z~6 0 OMHz© 
50 ra-C<Oi>.9Sr^D-5o 




7 

[0 0 13] :^^m\^. &s±(Dmfi^^^mmt l-c^ 

mmi 0 2^<Dh<o\^m]Rm^m (r) t-f 
(L) <DmM >^—^>^x^i^^iv^o mmi^wM 

1 0 2 {c^rRj-r-SS*^ 1 0 3^iffigp{c:feV^T^*^i^T 

St (R) (L) <Dii:^J>r ve'— y>->^ 

(R+jcoL) -C|B3^$tt5o :7^^X'^;^)5*eUTV^/j: 
V^«^. ig^JSm^l 0 2 0 3ora{-f^^<^© 

mSI«^U^?&*t(cJ:oTSt*6»«^* (C) Sri^Oo 

0 2i:S<*:i 0 3<ora<0»S^ft (C) (c 
^toTig^iS^Bffil 0 2Jc*fcn.^Iii^&«iffifi:«:*oT 
<'5^> 0 2 0 3 ttoffiMBa^S. 

0 3 ^^^^X-^^iDMcD-Y^r^^v^— 

?s^jKs>^ 102 -m^m 103 oig»(cjt-<-c;6^ 

::/^X^<o^^bJc^b'Cfc>r >5^:^;^^>fM5;^:# < 

^wm^^w^i£^m\^^x^m^i>m\^^t^'^^< 

I^ifV^^t"C. #^frM-COtf e>o$d5;^#<. ^ 

[0 0 14] i^mm<onmm.mi3^mu^^xMm 
mmm 102 <omti^^^M.mz.m^^^^f^^^ 113^ 

^mcmmm^m^x^ ^tc ;t7y-Kio25fe^ 




#§12 000-235953 



8 

l&.TX;h^h<Di!fm^l^<. J:*)»^b<(^0. 0 0 

mtnx\t.mt^^m. mt^^v^i^. mitr/i-^=^^ 

10 [0015] *^5g^;l*5v^•r. Mmi&WM 102 (Oj^^ 
<Dmi&mt»^ b<fi 30-600 MH z . ^\cmm\^ 

§g(o:/7X-x'CVD^m§r^ffli-^{;i^bT. i^mT^ 

a-S i^<OiSa]KSr?g^-rS#^-efe*i.(i. 

\,^'m<Dm^\^hoxh. ^mm(DWM:^^\^^^ V T 

-':^:^tm^RfSi^^m^m7<'r^^t7^^X^^o 

[0 0 161 mmm<^^^^^Y^^y':^'^M^'^^^<r>m 

E :7 >fk>y/i-^^ i> A^cD:«f ;^ Jlfe:7 >:x ^^fl^-^ife:^ fcJ* r 
40 -sS^J-ti. 0^b<f^6 o*c— 4 0 ot:. x^mi^i^ 

< 1 0 0t:--'3 5 0*Ct-t-6O;65a*bV\ :Sfc. W 

TcD:m*^^{i> mx^^m(omm^^^^xhmm^m 

[0 0 17] 

mmmi kjit. ^^m<omMm\^-:>y^'^xm.m't^f}-. 
^^m\^:i^h(ommm\^^^x^hm.'^-^fh^h0:>x 

50 [|l5S«^yi] *§&WcoS3(c^bfc:7'^X^CVDigm 



(6) 



2000-235953 



M^m^^m 10 6 -csit^^s 10 01^ 
mmm^-^—i 1 1 -c^^oMSi-r^asassi^^ip 

tl ^m^m^ 1 0 4 S:^ LT. MlBiiS^J^ as 1 0 2 (C 

1 (C^-t* J: 5 :^i*^*-C. Pg^lKS^ 10 3 ±RTf 
Hn^^T^i^iM 1 3 Sr^SUTfc^o Ml. m2<DmM 

^xx^±m^^^ht\z.u 7 0 5 9m^mm±\z,mm^ 

JSS^^^SrfFffiSrbfde 5 0inTorr, 2 5mTor 
r . 5 mT o r r <DJE;^;^#-ej5EMbfCo 

[0 0 1 81 3 0MHz<Dmi&m^i^-^mmmmti\z.x 

^f^J|Sf(;l:^3V^T^i. 5 OmTo r r (OJBE;^^#-e^M b 
f^:tO^*:^T^Df^^£f(-*5V^r^^S;^5 8 X 1 0''-2 x 
1 o^<oSSH(-fcl9llffl-h^®^cCb-cfcofCo 

5>*t^8 2 5mT o r r 

vrc^(D\^±x<Dnm^^\^^x^mm^i x i o^-^s 

X 1 0-<D®Htcfci9 A^^/^]K#tt-efcofco 

:$^*fi8%-efcofcio -ii^c. 5mTo r t (Dj^tl^WX 
f^JSc«^^®S^5r ^^3l?#/^;^):^ofCo eOMHz- 
3 0 OMH z ^oj^^ftl^^«po^S^^SS;^{cJ:^t^Wcl43 
V^T^^. 5 OmTo r KO^tiikWx^mi^tchoy^t.^ 

x<Dnm^:^\f^x^msti^^i x i o^-^-s x i o*(omm 

X$>ofCo 2 5mTo r t <D^:^0k^X^mVfc'h(O\^ 

^x<Dnm^^^^^x^m!^t^4x i o^-s x i o*-c*> 

ofco 5mTo r t <Dm:t)0kWX^mi^tch<r>\t.'t^X 

(onn\cio\,^x^mmi^^i x i o'^-s x i o^-efc!9* 

[00 1 91 4 00 MH z --^ 6 0 0 MH z (OmU1k%:1^ 
'^Kmi^mtiKX^^m^^^^^X\-t. 5 0mTo r r<D 

&timv^x^mi^rch(r>\^^x<DnmKm^xytmmi^^ 

7X10 '-1X1 0^(O®ffl(Cfci9llffl±P.3S?feb<D]^ 
#tt-CfcofCo ±ia5SS:»^:*ti6-9%T*S>ofCo 2 5 

mTo r 1 (om:fj0ki^x^m\.tiho:>\^i^X(DU,m\cio 

\^^x^mi^t> 1x10*- 3x1 o*xi>^ s^mj^m^^ 

Xh<>fCo mmMmi^^\te-^9%X$>^fCo 5 mTo 
r T <Dj3Etl^WX^mi.tch<D\t.ir^X<onm^^\^^X ^ 



10 

* ytmmt>^ 5x10 ^-sxio *xh ^ ^m^mm^^x^ 

[0 0 2 0] 
Ifgll 



10 





SiH4 




H2 


^(fXjEia 81H4 


3508cem 


H2 


350 seem 




a 03t30fr 




250*C' 




a SW/etn 2 



y 1 h mm. m i <o^#-T?Jta$-&fc. 

# ;t t S ^ ia -C *) o fc„ 
[002 11 L*^b, iS5jE=' 113 ^mtl:^P\ 

^^•eiiSJlJSaffi 1 0 2 cDll;^J*&m,^^^^I{c^^^^i^<o« 

iSEmtiii 0 2{c:^#t;i«:^*s^^S!lStbTV^5t#x.tn 

fCv ^SE^Sr 1 0 OMH z (DiBS^JKSjjg 10 5 SrfflV\ 
*l©lfe#-CjJr«3l»t>=fTofc. *:Sli^^J-CI4. jE#IhI 
e&tAl^ (iSS^KSBi) <OM®yTi5'^:^;^L^l 1 
40 1. 1 3nHi U ^®-rSifi5ffi='>'7':^-^<0^aSrl«l 

[0 0 2 2] 
[«21 



(7) 



2000-235953 



11 



12 













IpF 


10HQOW 


900W 


1G21Q 




5pF 


1000W 


600W 


248. 60 




lOpF 


1000W 


80W 


89. 4Q 




. 20pF 


1000W 


3W 


a 79Q 




30pF 


1000W 


10W 


ie. 73Q 




40pF 


1000W 


35W 


GOO 





ii*)mmm^m^vtco 10 

[00 2 3] «^^X^3t#:|*, a:# 108 mm, S$ 
3 5 8 mm, ff^ 5 mm© 6;*:<OA 1 MRtSiJt^S{*t?SrS 
iS^^SP^i-ffiSbT, JfeSiliK^S- 1 0 OMH z t U 

«3(c;^ufc#fe#-e®^aAPajh^, itmmMRt^ 

Omm*5t{c«lSr5l#, ^;^^^a^c«^3 2mm*3#(CiSft=^ 

§iv^fc»^©3S;i^i 8 o®^^cov^T^am^K^J^t^■^£' 



[0 0 2 4] -^ft. m-^w-^^hiz-mm^^Mmv. 

i:*SH^Jofc, liiS[LfclK<D)^4>;(&SrJB!l^bfct 
r -5 1 0 Jf-cfc t) , m^^Mm^i^fy^^ :^-^m^ 

[0 0 2 5] 
[«3l 









SiH4 ASSia 
H2 ^XS^ft . 
CH4 ^XgU 


100 seem 
100 Bccm 
5O0 sccsm 

eoo W 

5- 5 mTorr 
1 um 




sfH4:itr;^jRa 

H2 iSTs^m : 


450 Bocyn 
450 sccsm 

1000 W 

5. 5 mTofT 
26 lim 




H2 jTfXSEtfi 
NO ^XSKfi 

m m 


450 soom 
430 eoom 
560 fieom 
: 2000 ppm(j^SiH4£i«) 

1000 W 

5. 6 mTorr 
1 um 



[SIJ6M4] EI4{cs^bfc;*:5&M<^»aSrfflv\ m4 0 
0mm, :g|4 0 0mm, 1 mm<D# 7 0 5 9;«f7^ 

SiwTO^^fr 1 0 3 SrSJS^SJciBeL-C^KSrfTo 

SL/co mm^mm.<om^mtii 5 omh z<Dt©?irffl 
^c¥i^ii«5i*«4. 6nm/s-e$>o;fc„ mmmm^ 



10 0 2 61 [i^js^j 5 ] ^ 4 vtiw^^mm(Dm 

Bbfco ffiJ^iSWlo^S^lil 5 OMHz<ot><ot:ffl 
^v'y zi^'I^Srj^^b, S$ 5 0 Omm<D->— 
S^^^^fFflfib^eio »?>^^fc^*&«a)iStt4. 6nm 

[0 0 2 7] 

50 &.±^mvtctts*). *^MI-<J:irl^, 



(8) 



2000-235953 



13 

So 

[0 21 *5l?g<D:7^^X-7CVDSe-e«3^*<o«Ej5K]^ 

[0 31 *5IM<07'yX-^CVD^g-C«^A[LiiSft:*5j: 
[SI 4 1 ;$:5IMcoii5ffi:3>^y^^^f-:j5|S:g$ttTV^S:7^^ 
[0 51 a-/l^H^<O«^K*O;3®S^cDmS;0'Cfe6o ' 



14 



10 



20 



= [06] ^^m<o-:f'7X^cvi>mW:t(0\t^<otci!b^ 
[0 71 ^SIKcDX^X-^CVD^eto^ittSO^^ci^. 

mm =^ >7^>'-^$:ii-r b^c^^ffico x-^ c vDmm<o 

[0 8] t^e?fE<?:>>^^X'^CVD^fiCD«^^0t?S> 

So 



inn 




10 1 


. — — yi^ r 


10 2 




10 3 




10 4 




10 5 




10 6 




10 7 




10 8 




10 9 




110 




111 




112 




113 




114 




115 





m2] 



m3] 




->i03,iiani 



109 aseWRiw 





F^ — 2H068 DA23 DA71 EA25 EA30 

4K030 AA06 AA17 BA30 CA02 CA06 
CA12 CA16 CA17 FA03 GA05 
JA18 KA14 KA15 KA47 KA49 
LA17 

5F045 AA08 AB04 ACOl AD06 AE17 
AFIO BBOl BB09 CA16 DP04 
DP22 DP25 DP28 DQ04 EH04 
EH08 EH12 EH19 



